Objective: The aim was to describe treatment history including medications, psychosocial therapy and hospital visits of participants in the Canadian Psychiatric Risk and Outcomes Study (PROCAN). Methods: PROCAN is a 2-site study of 243 youth/young adults aged 12 to 25 y, categorized into 4 groups: healthy controls (n ¼ 42), stage 0 (non-help seeking, asymptomatic with risk mainly family history of serious mental illness (SMI); n ¼ 41), stage 1a (distress disorders; n ¼ 52) and stage 1b (attenuated syndromes; n ¼ 108). Participants were interviewed regarding lifetime and current treatments, including medications, psychosocial therapies and hospital visits. Results: The number receiving baseline medications differed significantly across groups (P < 0.001): 0% healthy controls, 14.6% stage 0, 32.7% stage 1a and 34.3% stage 1b. Further, 26.9% and 49.1% of stage 1a and stage 1b participants received psychosocial therapy at baseline, indicative of statistically significant differences among the groups (P < 0.001). Similar results were observed for lifetime treatment history; stage 1b participants had the highest frequency of lifetime treatment. Medications started in adulthood (>18 y of age) were the most common for initiation of treatment compared to childhood (0 to 12 y) and adolescence (13 to 17 y) for stage 1a and 1b participants. Lifetime mental health hospital visits differed significantly across groups (P < 0.001) and were most common in stage 1b participants (29.6%) followed by stage 1a (13.5%), stage 0 (4.9%) and healthy controls (2.4%). Conclusion: We found that treatment history for participants in the PROCAN study differed among the at-risk groups. Future initiatives focused on determining the effects of treatment history on SMI are warranted.
Introduction
Most symptoms related to mental health disorders first emerge during adolescence, often with a negative impact that can continue or even worsen into adulthood. [1] [2] [3] Early intervention in psychiatry and youth mental health are now areas of focused research and suggested to be the number one priority for health services development in Canada. 4, 5 The emergence of symptoms, accompanied by various risk factors, suggests that youth may be at risk for a diagnosis of a serious mental illness (SMI), such as psychosis, bipolar disorder, or recurrent depression. 6 McGorry and colleagues 7, 8 have proposed a clinical staging model, which incorporates risks and symptoms to define stages of severity along a continuum of progression from healthy to full illness expression. This clinical model stages individuals based on known risk factors, such as family history, history of trauma or obstetric complications, presentation of symptoms, experience of attenuated syndromes/disorders, formal discrete mental health diagnoses and progressive disease. The lower stages (0 to 1b) are indicative of individuals categorized as at-risk for SMI, whereas the higher stages (2 to 4), categorize individuals with a formal diagnosis of SMI where the impact and progression of disease are objectively present. Early intervention and youth mental health research specifically focusing on at-risk or subthreshold populations may provide insights to later SMI development. 9 The Canadian Psychiatric Risk and Outcome Study (PROCAN) is a 2-site longitudinal study of 243 youth, ages 12 to 25 y, who are at different stages of risk, as suggested by the clinical model described above. Our overall aim is the longitudinal assessment of several clinical and psychosocial factors to improve our knowledge of youth at risk of SMI, and to develop and validate a prediction algorithm of clinical outcome that includes demographic, clinical, and psychosocial predictors. Our first goals are to characterize these young people who may be at various stages of risk of developing SMI. Initially, to conceptualize stages of risk, we utilized the clinical staging model suggested by McGorry and colleagues. 7, 8 To date, the major focus in the literature for subthreshold diagnoses is in psychosis. Young people may present with attenuated psychotic symptoms (i.e., mild psychotic-like symptoms) that have not yet manifested into full-blown psychosis and are said to be at clinical high-risk (CHR) for psychosis. 10 CHR youth may receive various types of treatment; 11 however, to date, little is known about the treatment history of individuals who are, according to the clinical staging model, at-risk for SMI. Similarly, little is known about how participants in the different stages of risk compare to one another in terms of treatment or mental health service utilization.
It is estimated that, in Canada, about 12% of individuals aged 12 to 24 y interact with mental health professionals regarding their emotions, mental health, or drug use. 12 Another report observed that approximately 10% to 20% of youth are experiencing mental health illnesses or disorders, which also represents a need for treatment and services. 13 Therefore, understanding the lifetime treatment history and access to healthcare resources of CHR and at-risk of SMI groups may inform healthcare professionals regarding the risk profiles of youth who seek and receive service.
Our objective for this paper was a focus on both current and past treatments of youth at various stages of risk, including lifetime medication use, psychosocial therapies, and hospital visits. We hypothesized that those with subthreshold diagnoses (stage 1b) would have received a greater proportion of psychotropic medications, psychosocial therapy and hospital visits compared with those who are "help-seeking" and have mild symptoms (stages 1a). We also hypothesized that those with mild symptoms (stage 1a) accessed more services compared to non-help seeking individuals with risk factors (stage 0) and healthy controls.
Methods

Study Sample
Youth and young adults aged 12 to 25 y, male and female, were recruited to participate in the Canadian Psychiatric Risk and Outcome Study (PROCAN) via various recruitment strategies in Calgary, Alberta and Toronto, Ontario. A more complete description of the study methods has been published elsewhere.
14 Participants were recruited through general health professionals, mental health clinicians, school personnel, and community strategies including in-service presentations, public health outreach and advertisements in local newspapers and other public places (e.g., buses, trains). In addition, self-and family-referrals were accepted for recruitment. Individuals experiencing a mental health episode were not recruited into the PROCAN study. Sixtyfive percent of all referrals were self/family referrals from advertising and 18.9% from a triage service, most of whom were in stage 1b. Details of recruitment are presented in Supplementary Table 1. Individuals were screened over the phone and if they did not meet the exclusion criteria, were invited for an in-person screening interview. Inclusion criteria included youth and young adults who were identified as one of the following: a healthy control (no symptoms and no family history of mental health diagnosis), stage 0 (no symptoms and presenting with risk factors, such as a family member with a formal mental health diagnosis, evidence of obstetric complications or a history of severe trauma; thus considered high-risk for SMI), stage 1a (experiencing low mood or distress), or stage 1b (those experiencing subthreshold symptoms for a SMI). See details of risk stage model classification in Supplementary Table 2 . Further exclusion criteria included: 1) a current or lifetime Axis I disorder of psychosis, bipolar disorder, or recurrent major depression, 2) an IQ of less than 70, and 3) a past or current history of a significant central nervous system disorder.
We 
Mental Health Treatment and Resource Utilization
Participants and parents (for younger participants) were interviewed and asked to recall 3 types of treatment history: 1) psychotropic medications, 2) psychosocial therapy, and 3) hospital visits related to mental health, including both emergency visits and inpatient stays. Lifetime treatment history was documented from birth up to and including the date of the initial assessment. Therefore, we collected a full treatment history, including time periods of no treatment use, over the life-course of participants.
Medication start and stop dates, daily dose if routine, average frequency of use, and medication compliance were all documented. Changes in dose were captured as a separate prescription of medication. Type of medications for which information was collected included anti-depressants, antipsychotics, mood stabilizers, anxiolytics, stimulants and non-stimulants for attention defect hyperactivity disorder (ADHD). For psychosocial therapy, the type of therapy recorded included: case management, supportive therapy, cognitive-behavioural therapy (CBT), psychodynamic therapy, interpersonal therapy, stress management therapy, school counselling, family therapy, cognitive remediation, and multiple types combined. Participants were asked about the number of sessions attended, and the start and stop dates of those sessions. Finally, types of hospital visits were indicated as either visits to the emergency department or inpatient stays for mental health/psychiatric concerns, including start and stop dates of each hospital visit.
Current treatments (medication and psychosocial therapy) were derived as yes or no as to whether a treatment was being received on recruitment into the PROCAN study. Participants may have been on more than one medication, e.g., an antipsychotic and an antidepressant, in which case both medications would be counted as "yes". Duration of current treatment was calculated only for those on a treatment and included the start time of the treatment up to the PROCAN study recruitment date. Lifetime treatments (medication and psychosocial therapy) were captured as yes or no depending on whether participants had ever received treatment in their lifetime (lifetime use included current use).
Statistical Analysis
Descriptive statistics were used to describe participants separately for all 4 groups (healthy controls, stage 0, stage 1a, and stage 1b). Frequencies outlining current (at baseline assessment) and lifetime (from birth up to and including baseline assessment) use of psychotropic medications, psychosocial therapy, and mental health-related hospital visits were calculated separately for all groups. Chi-squared tests were used to compare the dichotomous measures (yes v. no) whereas ANOVAs were used to compare continuous measures to determine differences between groups. In addition, for participants who had a treatment history, frequencies of different types of medications, psychosocial therapy, and hospital visits were calculated. Duration of medication use and inpatient hospital stays, as well as the number of psychosocial therapy sessions were computed. Lifetime treatment history for medications and psychosocial therapies were categorized into life-periods including childhood (ages 0 to 12 y), adolescence (13 to 17 y), and adulthood (18 y and over). All statistical analyses were performed using Stata v13 (Stata-Corp LP, College Station, TX) with an a < 0.05.
Results Demographics
The subject demographics are presented in Table 1 . There was at least one difference between the mean baseline age and years of education among the study groups (age, P ¼ 0.002; years of education, P < 0.001). Further, the proportion of participants living with family was different among healthy controls (69.1%), stage 0 (65.9%), stage 1a (76.9%) and stage 1b (88.0%), with P ¼ 0.008. Because youth in stage 1b were significantly younger than those in the other 3 groups, this age difference most likely accounts for the observed significant differences in years of education, likelihood of living at home with family, and employment status.
Current Treatment History
There was a statistically significant difference in medication use at baseline among the study groups (P < 0.001) and when excluding healthy controls (P ¼ 0.021). No healthy controls were on medications, whereas 32.7% and 34.3% of stage 1a and stage 1b participants, respectively, were prescribed medications. The most common type of medication reported in stages 1a and 1b were antidepressants followed by stimulants; antipsychotics were less often prescribed. The mean duration of medication use was highest in the stage 0 group (47.1 [56.3]); however, there were no statistically significant differences among the groups (P ¼ 0.807).
A significant difference was apparent for current psychosocial therapy among the study groups (P < 0.001) and when excluding healthy controls (P < 0.001). Almost half of the stage 1b participants (49.1%) reported currently being involved in psychosocial therapy, whereas 26.9% of stage 1a participants were involved in psychosocial therapy. Case management and supportive therapy were the most commonly reported psychosocial therapies amongst stage 1a and stage 1b participants. The mean number of psychosocial therapy sessions was the highest in the stage 1b group (40.3 [112.0]) but not statistically significantly different from the other groups (P ¼ 0.495). These results are presented in Table 2 .
Lifetime Treatment History
With respect to lifetime medication use, there was a significant difference among all groups (P < 0.001) and when excluding healthy controls (P ¼ 0.001); see Table 3 . Over half of stage 1b participants were prescribed medications at some point in their lifetime (53.7%) compared with stage 1a (42.3%), stage 0 (19.5%), and healthy controls (7.1%). The most commonly reported type of medication in stage 1a and 1b groups was antidepressants followed by stimulants. When examining medication use in different life periods, the prevalence of starting medications in childhood (0 to 12 y) was not statistically significantly different among the groups (P ¼ 0.273) nor when excluding healthy controls (P ¼ 0.734). Overall, there were only 24 participants across all groups who reported starting a medication as a child. The highest recollection of medication use was reported in stage 1b participants (11.2%) and the most commonly recalled medications were stimulants. However, when examining those who started medications either in adolescence or in adulthood, there were significant differences among the groups (P < 0.001), and when excluding healthy controls (adolescence: P ¼ 0.019; adulthood: P ¼ 0.018). Adolescence was the life-period during which youth were most likely to start medications; although, this may be attributable to the age of our participants at enrollment, given that only 46.5% of participants were over 18 y of age at the baseline assessment. The percentage of participants starting medication in stage 1a and 1b in adulthood (50.0% and 32.1%) was numerically higher than that during adolescence (37.0% and 26.9%). Similar to current medication use, the most commonly reported medication class across groups was antidepressants; although, stimulants prescribed for ADHD were more commonly recalled in adolescence ( b Participants are in one of the following situations: For antipsychotics, 3 participants are prescribed low-dose risperidone (2 are adopted twins with ADHD whose biological mother has schizophrenia; one takes risperidone for sleep while the other has schizophrenia); one participant is prescribed an antidepressant due to one past episode of major depressive disorder that has been in remission for some time; 2 participants have ADHD (one prescribed a stimulant and the second prescribed one stimulant and one non-stimulant medication). c X 2 tests for dichotomous outcomes and ANOVA tests for continuous outcomes. d This mean (SD) appears to be quite large due to 3 participants receiving many sessions of school counselling on an ongoing and weekly basis for several years.
If these outliers are dropped from the analysis, the mean (SD) ¼ 14.1 (17.1), with a P ¼ 0.904.
whereas school counselling was most commonly recalled for healthy controls. Unlike childhood medication use, childhood psychosocial therapy was different among the groups (P ¼ 0.008) but no longer significant when excluding healthy controls (P ¼ 0.057). The percentage of participants receiving psychosocial therapy in childhood was much lower than the lifetime percentages in all groups. Stage 1b participants had the highest prevalence (29.6%) of receiving psychosocial therapies, with supportive therapy (n ¼ 12 [32.4%]) being the most common, followed by school counselling and case management. Receiving psychosocial therapy in adolescence and adulthood was more commonly reported for all participants, compared to childhood, except for healthy controls in adulthood (7.1% v. 10.7%). Over half of the participants in stage 1a and stage 1b received psychosocial therapy in adolescence (63.5% and 62.0%) and/or adulthood (50.0% and 66.7%). Comparable to childhood psychosocial therapy, the most common psychosocial therapies received in adolescence and adulthood were supportive therapy and case management. Not surprisingly, school counselling was reported more commonly in adolescence than adulthood. Lifetime hospital visits for mental health were captured for all participants; see Table 5 for details. A total of 42 participants had visited a hospital for mental health concerns at some point in their lifetime, with statistically significant differences among the groups (P < 0.001) and when excluding healthy controls (P ¼ 0.001). Less than 10% of healthy controls and stage 0 participants had a lifetime hospital visit related to mental health. In contrast, 13.5% of stage 1a and 29.6% of stage 1b participants visited the hospital for mental health concerns. Emergency room visits (n ¼ 
Discussion
In the PROCAN study, we have utilized the clinical staging model of McGorry and colleagues 7, 8 to examine current and past treatment history of a sample of youth who may be considered at risk for SMI. Based on this model, we had 3 "at-risk-groups" and a group of healthy controls. There were differences among the groups for all types of mental health treatment histories. Less than one-third of participants had been prescribed medications at the time of assessment, with higher percentages in the symptom-related, at-risk groups (stage 1a and 1b) compared with individuals in stage 0. The most common medications prescribed were antidepressants and stimulants, suggesting that mood symptoms may be most common and that several of the participants may have a diagnosis of ADHD in addition to their presenting concerns. Even though no participant was experiencing psychotic symptoms-only subthreshold or attenuated psychotic symptoms-18.2% of stage 1b participants were prescribed antipsychotic medications at assessment. With respect to psychosocial therapies, there were significant differences among the groups. Half of the participants in stage 1b were currently (at baseline) receiving psychosocial therapies; this was substantially lower in stage 1a, and even lower in stage 0 and healthy controls. The most common therapies were case management and supportive therapy and, for those in group 1b, school counselling. Interestingly, there was limited use of CBT. This fits with the notion that for groups 1a and 1b, these young people are help-seeking and not necessarily receiving formal treatment (i.e., CBT) that might best help them and their symptoms. Even though group 1b is more symptomatic, they had not-at the time of recruitment-received more sessions than any other group, possibly suggesting a need for or gap in treatment. An examination of lifetime medication treatment history revealed that proportions of lifetime treatment were higher than current (at baseline) treatment, with almost half of the participants in stages 1a and 1b being prescribed medications. Antidepressants were the most common medication, with stimulants second. Notably, over 80% of stage 1a and 1b participants had received psychosocial therapies at one point in their lifetimes, compared to less than half (48.8%) in stage 0 and 26.2% in healthy controls. Again, the most common therapies were school counselling, supportive counselling and case management, with CBT being much less frequent.
Because we had comprehensive logs of all past lifetime treatment we could examine treatments that started in childhood v. adolescence and adulthood. Adulthood and adolescence were the most common times to begin treatment both for medications and for psychosocial therapies. Very few participants had been prescribed medication treatment in childhood and, for those who had, the most common medication was stimulants (most likely for ADHD). However, psychosocial therapies began more often in childhood compared to medications. But as with current therapy, psychosocial therapies over the lifetime mainly consisted of supportive therapy or school counselling.
Stage 1b participants had the highest rates of lifetime hospital visits compared with all other groups. This was not surprising given their treatment history relative to the other groups. As hypothesized, stage 1b participants were consistently more likely to have received treatment compared with all other groups, particularly with psychotropic medications. Stage 1a participants had less than half of the amount of lifetime hospital visits compared with stage 1b participants but much higher compared with stage 0 and healthy controls. Additionally, as hypothesized, stage 1a participants had consistently higher rates of treatment compared with stage 0 and healthy controls.
To our knowledge, no other study has examined the natural history of exposure to treatment in youth at specified stages of risk for SMI. 7, 8 Other work has focused on broad populations of youth 12, 15, 16 or those specifically at CHR. 11, [17] [18] [19] The North American Prodrome Longitudinal Study-2 (NAPLS-2) 17 reported that 82% of CHR participants had received some type of psychosocial treatment, with supportive therapy being the most common. These results are similar to the PROCAN study, as we found that 86% of stage 1b participants had received psychosocial therapy. It was reported that, when combining the NAPLS-1 and NAPLS-2 samples, the use of psychotropic medications was common in CHR youth, with antidepressants followed by antipsychotics most frequently prescribed. 18 One other study investigated different stages of risk (stage 1a and stage 1b) in youth similar to our study but they did not report treatment history. 19 Although debatable, it is possible that early intervention may reduce the risk of SMI. 20 Less than half of our study participants categorized as being at-risk for SMI (stages 1a and 1b) were ever prescribed medication. Although higher percentages received psychosocial therapies, there are individuals at-risk who did not receive treatment. However, further research to explore the efficacy of treatment for at-risk populations is needed.
Strengths and limitations should be noted when interpreting our study results. This study includes a large sample of youth who may to varying degrees present with some risk for developing mental illness. We allocated them to 1 of 3 "atrisk" groups based on a current clinical model of staging. However, the validity of clinical stage models has not been established. There is no evidence that individuals who may develop SMI progress through the different stages. At best, it may be a useful way to group youth at-risk based on what may appear to be severity of symptoms. Second, participants in group 1b were younger than those in the other 3 groups; however, they had still received more treatment over time. Third, although data collection included lifetime treatment history, recalled information is subject to misreporting, specifically under-reporting, of treatments. Our results might underestimate the actual treatment history details for these participants. Fourth, the categorization of medications was broad. For example, there are multiple types of antidepressants and antipsychotics that could be categorized more specifically. Finally, because of the various methods of recruitment in the PROCAN study, the generalizability of the groups may be limited. Given the willingness of our participants to engage in a longitudinal research study, they might represent a more help-seeking, proactive group than is typical of youth with similar risks and symptoms. Alternatively, they might have represented a portion of youth who felt that they were not adequately accessing mental health services. These limitations may only be mitigated through a better understanding of youth and young adults at-risk for SMI.
This study provided descriptive information about mental health service utilization in youth at-risk for SMI. Those with attenuated syndromes had the highest prescribed medication and psychosocial therapy rates compared with those who were asymptomatic, those with distress disorders, and healthy controls. Consistent across all study groups was a large proportion of participants who did not seek healthcare resources. Whether receiving early treatment, in whatever form, attenuates the risk of illness progression remains to be confirmed in longitudinal studies.
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